Figure 1 



Tomato Leaf DHS cDNA sequence 



CGCAGAAACTCGCGGCGGCAGTCTTGTTCCGTACATAATCTTC^ 

MGEALK YSI MD 

TCAGTAAGATCGGTAGTTTTCAAAGAATCCGAAAATCTAGAAC^ 
SVRSVVF KESBNLEGSCTKIBGYDFNKGV 

TAACTATGCTGAGCTGATCAAGTCCATGGTTTCCACTGGTTTC 

NYAE L IKSMVSTGFQASNLGDAIAIVNQ 

TGCTAGATTGGAGGCTTTCACATGAGCTGC^ 

MLDWRL SHEL PTE DC S EE E RDVAYR E SVT 



C K I F L G F T S N L V S S G V R D T V R Y L V Q H R 

TGATGTTGTGGTTACTACAGCTGGTGGTATTGAAGAGGATC 

DVVVTTAGGIEED L IKC LAPTYKGDFSL 

CTGGAGCTTCTCTACGATCGAAAGGATTGAACCGTATTGGTAACT 

PGASLR S K GLNRI GN-LLVPNDNYCKFENW 

ATCATCCCAGTTTTTGACCAAATGTATGAGGAGCAGATTAATGA 
I I P VF D Q MYE EQ I NE KV LW T P S KV I ARL G 

TAAAGAAATTAATGATGAAACCTCATACTTGTATTGGGCTO 

KEINDE TSYLYWAYKN R I PVFCPGIiTDG 

CACTTGGTGACATGCTATACTTCCATTCTTTC^ 

S LGDML YFHS FKKGD PDN PDLNPGLV I D I 

GTAGGAGATATTAGGGCCATGAATGGTGAAGCTGTCCATGCT^ 
VGDIRAMNGEAV HAGLRKTGMI ILGGGLP 

TAAGCACCATGTTTGCAATGCCAATATGATGCGCAATGGTGCA 

KHHVC NANMMRNGADFA V F INT A Q E F D G 

GTGACTCTGGTKKTCCGTCCTGATGAAGCT 

SDS GARPDEAVSWGK IRGGAKT V KVHCDA 

ACCATTGCATTTCCCATATTAGTAGCTGAGACATTTGCAGCT 
T I A F P I LV AETFAAK SKEF SQ IRCQV 

GAGGAAGCTGTCCTTCCGACCACACATATGAATTGCT 

CTGACTAGAGAGCAGGGTATATTCCTCTAC^ 

CCATGTTATTTAGTTCTCTTCCTCTTCGAAAGTGA^ 

GACTAGTCCTCTTACCATATAGATAATGTATCCTTGTACTATGAGATTTTGGGTC 
AAAACAATTGGATTTTTAATTTATTTTTTCT^ 



ArabidcQis DeoxyHypusin^fynthase 
(DHS) Predicted Sequence 

Figure 2A ~- 

GAACTCCCAAAACCCTCTACTACTACACTTTCAGATCCAAGGAAATC^ 

M 

AGGATGATCGTGTTTTCTCTTCGGTTCACTCAACAGTOT 

E DDRVF S SVH STVF K E S E S L E GKC 
GATAAAATCGAAGGATACGATTTCAATCAAGGAGTAGATTACCCAAAGCTTATGC 

D K I EGYDFNQGVD Y PKLMR SMLTT 
CGGATTTCAAGCCTCGAATCTCGGCGAAGCTATTGATC 

GFQASN LGEAI D VV NQM 
CAAAAATAAAAATTCCTTCTTTTTGTTTTC 

F E F 

tgtattgaagctagattggagactggctgatgaaactacagtagctgaagactgta 

vlkldwrladettvaedcs.ee.sk 
atccatcgtttagagagtctgtcaagtgtaaaatctttc 

npsfresvkckiflgftsn-lvssg 

GTTAGAGATACTATTCGTTATCTTGTTCAGGATC^ 

VRDTIRYLVQHH M 
TTATAGATGTTAAAATTTTCGAGCTTTAGTTTTGATTTC 

V D V I V 

CGACAACTGGTGGTGTTGAGGAAGATCTCATAAAATGCCTTC 

TTT GGVEEDL IKCLAPTFKG DFSL 
CCTGGAGCTTATTTAAGGTCAAAGGGATTGAACCGAATTGGGAA 

P G A Y L R S K G L N R I G N L L V P N D N Y C 
CAAGTTTGAGGATTGGATCATTCCCATCTTTGACGAGATC 

KFEDWI I PI FDE MLKEQK EE 
ATCTTTCCTTTTTATATGATTTGAGATGATTCTC 
TCTTGCATCATTGACTTCGTTGGTGAATC 

N V L W T 

CTTCTAAACTGTTAGCACGGCTGGGAAAAGAAATCAACAATGAG 

PSKLLARLGKEINNESSYLYWAYK 

GTATCCAAAATTTTAACCTTTTTAGTTTTOT 

TCTTGTGGTGTTTGTAOATGAATATTCCAGTATTCTG^ 

MNIPVFC.PG.LTD6SL.GD-M 
CTGTATTTTCACTCTTTTCGTACCTCTGGCCTCATC 

LY FHS FRTSGLII DVV Q 
AGTCAGTGTGATAAATATTCCTGCTAC7VTCTAGTGCAGGAATATTGTAAC 
CCAATTCAGCAACGGACTTTACTGTAAGTTGATATCTAAA 
GGGCATTCTGATTTAGGTTTGGGGCACTGGGTTAAGA 
AACTCTTTGATGGTTAGTCTCTTGCTAATTTGAATT^ 
GTTTTATGAACJIGATATCAGAGCTATGAACGGCGAAGCTGTC 

DlRAMNGE AVHANPKKTGMI 
AATCCTTGGAGGGGGCTTGCCAAAGCACGACATATGTAAT^ 

I L GG G L P KH H I C NANMM RN GA D Y 
CTGTATTTATAAACACCGGGCAAGAATTTGATGGGA 

A V F I N T G Q E F DG S D S GARP DEAV S 
TGGGGTAAAATTAGGGGTTCTGCTAAAACCGTTAAGGTCTGCTTTTO 

W G K I R 6 S A K TVKVC F L I S S H PNL Y 
TCTCACTCAGTGGTTTTGAGTACATATTTAATATTGGATC 

L T Q W F 
GCCTTCCCATTGTTGGTTGCAGAAACATTTGCCAG 
ACTGACTGGTCGTTTTGGCCATGGATTCrTAAAGATCGTT^ 
AACACTCCACATTGATGTGGCTGTGACGCGAATTGTC 
AAAATGATTTGCAGATTGTGTTTTCGTTTAAAA 
AATTATTCAGTTCCAACAACACATTGTGATTCTGTGACAAGTCTC 



Figure 2B 



MEDDRWSSVHSTVFKESESLEGKOT^ 

AETCSEEEKNPSFRESVKCKIFIjGFTSNLVSSGVRDTIRYLVQH^ 

GLNRIGNLLVPNDNYCKFEDWI I P I FDEMLKEQKEENVLWTPSKLLARLGKE INNES S YL YWAYKMNI PVFC PGLTDGSLGDM 
LYFHSFRTSGL I IDWQDI RAMNGEAVHANPKKTGMI I LGGGLPKHHICNANMMRNGADYAVF INTGQEFDGSDSGARPDEAV 
SWGKIRGSAKTVKVCFLISSHPNLYLTQWF 



Figure 2C 

GGTGGTGTTGAGGAAGATCTCATAAAATGCCTTGC^^ 

GTCAAAGGGATTGAACCGAATTGGGAATTTGCTGGTTCCTAATC 

TCTTTGACGAGATGTTGAAGGAACAGAAAGAAGAGAATGTGTTGTGGA 

GAAATCAACAATGAGAGTTCATACCTTTATTGGGCATACAAGATC 

CTCTCTTAGGGATATGCTGTATTTTCACTCTTTTCGTACCTC 

TGAACGGCGAAGCTCTCCATGCAAATCCTAAAAAGACAGGGATGATAATCCTTGGAG^ 

TGTAATGCCAATATGATGCGCAATGGTGCAGATTACGCTGTATTTATAAACA 

GGGTGCACGCCCTGATGAAGC 



Figure 2D 

GGVEEDLIKCLAPTFKGDFSLPGAYLRSKGLI^IGNLLVPNDNYCKFEDWII^ 

NES SYL YWAYKMNI PVFCPGLTDGSLRDMLYFHSFRTSGLI IDWQDIRAMNGEAVHANPKKTGMI ILGGGLPKHHICNANMM 
RNGADYAVFINTGQEFDGSDSGARPDE 
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Figure 13 
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Figure 14 
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Figure 33 




Figure 34 



Arabidopsis 3' -end DHS for an ti sense 



Nucleotide and derived amino acid sequence 

TGCACGCCCTGATGAAGCTGTGTCTTGGGGTAAAATTAGGGGTTCTGCTAAAACCGTTAAGGTCTGCTTTT 
ARP DEAVSWGKI RGSAKTVKVC F 

TAATTTCTTCACATCCTAATTTATATCTCACTGAGTGGTTTTGAGTACATATTTAATATTGGATCATTCTT 
LI SS HPNLYLTQWF 

GCAGGTATACTGTGATGCTACCATAGCCTTCCCATTGTTGGTTGCAGAAACATTTGCCACAAAGAGAGACC 
AAACCTGTGAGTCTAAGACTTAAGAACTGACTGGTCGTTTTGGCCATGGATTQTTAAAGATCGTTGCTTTT 
TGATTTTACACTGGAGTGACCATATAACACTCCACATTGATGTGGCTGTGACGCGAATTGTCTTCTTGGGA 
ATTGTACTTTAGTTTCTCTCAACCTAAAATGATTTGCAGATTGTGTTTTCGTTTAAAACACAAGAGTCTTG 
TAGTCAATAATCCTTTGCCTTATAAAATTATTCAGTTCCAACAAAAAAAAAAAAAAAA 



Nucleotide sequence 

TGCACGCCCTGATGAAGCTGTGTCTTGGGGTAAAATTAGGGGTTCTGCTAAAACCGTTAAGGTCTGCTTTT 
TAATTTCTTCACATCCTAATTTATATCTCACTCAGTGGTTTTGAGTACATATTTAATATTGGATCATTCTT 
GCAGGTATACTGTGATGCTACCATAGCCTTCCCATTGTTGGTTGCAGAAACATTTGCCACAAAGAGAGACC 
AAACCTGTGAGTCTAAGACTTAAGAACTGACTGGTCGTTTTGGCCATGGATTCTTAAAGATCGTTGCTTTT 
TGATTTTACACTGGAGTGACCATATAACACTCCACATTGATGTGGCTGTGACGCGAATTGTCTTCTTGCGA 
ATTGTACTTTAGTTTCTCTCAACCTAAAATGATTTGCAGATTGTGTTTTCGTTTAAAACACAAGAGTCTTG 
TAGTCAATAAT CC T T T GCC T T ATAAAAT TAT T CAGT T C CAACAAAAAAAAAAAAAAAA 

ARPDEAVSWGKIRGSAKTVKVCFLISSHPNLYLTQWF 



Figure 36 



Tomato 3' -end-Deoxyhupsine synthase used for antisense 

Nucleotide and derived amino acid sequence 

GGTGCTCGTCCTGATGAAGCTGTATCATGGGGAAAGATACGTGGTGGTGCCAAGACTGTGAAGGTGCATTGTGATGCAAC 
GARPDE AVSWGKI RGGAKTVKVHCDAT 

CATTGCATTTCCCATATTAGTAGCTGAGACATTTGCAGCTAAGAGTAAGGAATTCTCCCAGATAAGGTGCCAAGTTTGAA 
IAFPILVAETFAAKSKEFSQIRCQV 

CATTGAGGAAGCTGTCCTTCCGACCACACATATGAATTGCTAGCTTTTGAAGCCAACTTGCTAGTGTGCAGCACCATTTA 
TTCTGCAAAACTGACTAGAGAGCAGGGTATATTCCTCTACCCCGAGTTAGACGACATCCTGTATGGTTCAAATTAATTAT 
TTTTCTCCCCTTCACACCATGTTATTTAGTTCTCTTCCTCTTCGAAAGTGAAGAGCTTAGATGTTCATAGGTTTTGAATT 
ATGTTGGAGGTTGGTGATAACTGACTAGTCCTCTTACCATATAGATAATGTATCCTTGTACTATGAGATTTTGGGTGTGT 
TTGATACCAAGGAAAAATGTTTATTTGGAAAACAATTGGATTTTTAATTTAAAAAAAATTGNTTAAAAAAAAAAAA^ 



Nucleotide sequence 

GGTGCTCGTCCTGATGAAGCTGTATCATGGGGAAAGATACGTGGTGGTGCCAAGACTGTGAAGGTGCATTGTGATGCAAC 
CAT TGCAT T T CC CATAT TAGT AGCT GAGACAT T TGCAGCT AAGAGT AAGGAATT C 

TCCCAGATAAGGTGCCAAGTTTGAACATTGAGGAAGCTGTCCTTCCGACCACACATATGAATTGCTAGCTTTTGAAGCCA 

ACTTGCTAGTGTGCAGCACCATTTATTCTGCAAAACTGACTAGAGAGCAGGGTATATTCCTCTACCCCGAGTTAGACGAC 

ATCCTGTATGGTTCAAATTAATTATTTTTCTCCCCTTCACACCATGTTATTTAGTTCTCTTCCTCTTCGAAAGTGAAGAG 

CTTAGATGTTCATAGGTTTTGAATTATGTTGGAGGTTGGTGATAACTGACTAGTCCTCTTACCATATAGATAATGTATCC 

TTGTACTATGAGATTTTGGGTGTGTTTGATACCAAGGAAAAATGTTTATTTGGAAAACAATTGGATTTTTAATTTAAAAA 
AAATTGNTTAAAAAAAAAAAAAAA 



Figure 37 



600 bp Arabidopsis Deoxyhypusine Synthase Probe 
Primerl (underlined) 

GGTGGTGTTGAGGAAGATC TCATAAAATGCCTTGCACCTACATTTAAAGGTGATTTCTCTCTACCTGGAGC 

TTATTTAAG 

G GVEE DL I KC LA PT FKG D FS L PGA 

Y L R 

GTCAAAGGGATTGAACCGAATTGGGAATTTGCTGGTTCCTAATGATAACTACTGCAAGTTTGAGGATTGGA 

TCATTCCCA 

SKGLNRIGNLLVPNDNYCKFEDWI 

IP 

TCTTTGACGAGATGTTGAAGGAACAGAAAGAAGAGAATGTGTTGTGGACTCCTTCTAAACTGTTAGCACGG 

CTGGGAAAA 

I FDEM L KEQKE E NVLWT P S KLLAR 

L G K 

GAAATCAACAATGAGAGTTCATACCTTTATTGGGCATACAAGATGAATATTCCAGTATTCTGCCCAGGGTT 

AACAGATGG 

EINNESSYLYWAYK MNI PVFCPGL 

T D G 

CTCTCTTAGGGATATGCTGTATTTTC^CTCTTTTCGTACCTCTGGCCTCTVTC^TCGATGTAGTACAAGATA 

TCAGAGCTA 



S LRDM L Y FH S F RT S GL I I DVVQ D I 

R A 

TGAACGGCGAAGCTGTCCATGCAAATCCTAAAAAGACAGGGATGATAATCCTTGGAGGGGGCTTGCCAAAG 

CACCACATA 

M NGEA V HAN P K K T GM I ILGGGLP K 

H H I 

TGTAATGCCAATATGATGCGCAATGGTGCAGATTACGCTGTATTTATAAACACCGGGCAAGAATTTGATGG 

GAGCGACTC 

CNANMMRNGADYAVFI NTGQEFD G 

S D S 
GGGTGCACGCCCTGATGAAGC 
G A R P D E 

Primer 2 (underlined) 



Figure 38 



483 bp Carnation Deoxyhypusine Synthase Probe 



GAAGATCCATCAAGTGCCTTGCACCCACTTTCAAAGGCGATTTTGCCTTACCAGGAGCTCAATTACGCTCC 

AAAGGGT 

RRS I KCL APT FKG D FAL PG AQLRS 

KG 

TGAATCGAATTGGTAATCTGTTGGTTCCGAATGATAACTACTGTAAATTTGAGGATTGGATCATTCCAATT 

TTAGATA 

LNRIGNLLVPNDN Y C KFEDWIIPI 

L D 

AGATGTTGGAAGAGCAAATTTCAGAGAAAATCTTATGGACACCATCGAAGTTGATTGGTCGATTAGGAAGA 

GAAATAA 

KMLEEQI SE KILW TPS KL .I GRLGR 

EI 

ACGATGAGAGTTCATACCTTTACTGGGCCTTCAAGAACAATATTCCAGTATTTTGCCCAGGTTTAACAGAC 

GGCTCAC 

N D E S S Y L Y W A F K N N I P V F C P G L T D 

G S 

TCGGAGACATGCTATATTTTCATTCTTTTCGCAATCCGGGTTTAATCATCGATGTTGTGCAAGATATAAGA 

GCAGTAA 

L GDMLYFH S FRNPGLI I DVVQDIR 

A V 

ATGGCGAGGCTGTGCACGCAGCGCCTAGGAAAACAGGCATGATTATACTCGGTGGAGGGTTGCCTAAGCAC 

CACATCT 

NGEAV HAAPRKT GMIILGGGLPKH 

H I 

GCAACGCAAACATGATGAGAAATGGCGCCGATTATGCTGTTTTCATCAACACCG 
CNAN M MRN GADYAVF I NT 

A full-length cDNA clone was obtained by screening a carnation senescing petal 
cDNA library with this probe. 



Figure 39 



